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Research Impact in STEM Education

THE TEAM RESEARCH NEWS BLOG & CONTACT

[ Welcome to RISE

The Research & Impact in STEM Education (RISE)
Research Group uses mixed methods research
designs to investigate the impact of STEM
education research, and strives to make an
impact on STEM education through research.

o LEARN MORE =

i

THE LATEST:

Dr. Jeremi London will be giving a keynote on
October 31, 2017 at the 2017 NSF EEC Grantees
L2 A Conference. More here.

Recent NSF award: See who it is!
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Q1: What does it mean for (my) research to have impact?




Shifts in Interest on
Understanding Impact

\

Goal: To provide a rigorous basis from
which policy makers and researchers can
assess the impact of the Nation’s scientific

and engineering enterprise (NNsTc, 2008). )

THE SCIENCE OF SCIENCE PoLicy:
A FEDERAL RESEARCH ROADMAP

REPORT ON THE SCIENCE OF SCIENCE POLICY TO THE

Suk




Shifts in Interest on
Understanding Impact

(" Science is inherently valuable,
regardless of whether the
knowledge that results is applicable

\_ immediately @ush, 1945).
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Three Difficulties Associated with
Studying Research Impact

Attribution:
Connecting Assessment
Impact with & Evaluation

Interpreting
the Impact

f R h
Research or of Researc of Research

the Impact
Researcher

London, J., Cox, M. (2015). The Beginning of a Scholarly Conversation on Impact in Engineering Education: A Synthesis of the Three Major
Difficulties Associated with Studying Research Impact. Proceedings of the Australasian Association for Engineering Education Annual Conference, 1 ictoria,
Australia. [Best Overall Paper Award]



Defining Research Impact

Impact 1s a time-sensitive interpretation of the extent to which change has
happened in and beyond the context in which the change originated.

\

Scientific Impact: Advances in reliable knowledge
(theories, methods, facts, models) that primarily
influence academic communities

(Bornmann & Marx, 2014; Donovan, 2011; Godin & Doré, 2005)

/

tments in undergraduate engineering education research: A comparative, mixed
% rtations and Theses database. (UMI No. 3687797).

London = S (In Review, 201 ohn Ex])/ormg the C/az;m Researclﬂem Mﬂ,ée to Defend the Impact of Their Work: A Content Analysis of Publicly-Supported STEM
Eduncation Research.




Defining Research Impact

Impact 1s a time-sensitive interpretation of the extent to which change has
happened in and beyond the context in which the change originated.

AR vn‘«
N % }

NA F Societal Impact: Research results that influence social,

| cultural, environmental, or economic capital of a nation
(Bornmann, 2013)

tments in undergraduate engineering education research: A comparative, mixed
d - ime ol emise oQuestPrsstrtations and Theses database. (UMI No. 3687797).
London, J. S (In Review, 2017). Ex])/ormg the C/az;m Researchers Make to Defend the Impact of Their Work: A Content Analysis of Publicly-Supported STEM
Eduncation Research.




Defining Research Impact

Impact 1s a time-sensitive interpretation of the extent to which change has
happened in and beyond the context in which the change originated.

Contextual Impact: Influence of the methods or results
of an R&D project on the people, priorities, and/or
processes in the context of interest

tments in undergraduate engineering education research: A comparative, mixed
% rtations and Theses database. (UMI No. 3687797).

London = S (In Review, 201 ohn Ex])/ormg the C/az;m Researc/yem Ma,ée to Defend the Impact of Their Work: A Content Analysis of Publicly-Supported STEM

Eduncation Research.



Defining Research Impact

Impact 1s a time-sensitive interpretation of the extent to which change has
happened in and beyond the context in which the change originated.

Scientific Impact: Advances in reliable knowledge
(theorties, methods, facts, models) that primarily influence
academiC Communities (Bornmann & Marx, 2014; Donovan, 2011; Godin & Doré, 2005)

Contextual Impact: Influence of the methods or results
of an R&D project on the people, priorities, and/or
processes in the context of interest

i Societal Impact: Research results that influence social,

cultural, environmental, or economic capital of a nation
(Bornmann, 2013)

stments in undergraduate engineering education research: A comparative, mixed
methods study. (Doctoral dissertation). Retrieved trom ProQuest Dissertations and Theses database. (UMI No. 3687797).

London, J.S. (In Review, 2017). Exploring the Claims Researchers Mafke to Defend the Impact of Their Work: A Content Analysis of Publicl-Supported STEM
Eduncation Research.



Disciplinary Perspectives on Impact

Framework: “exbosition of a set of assumptions, concebpts, values, and dractices that constitutes a
) ) )

way of understanding the research within a body of knowledge”

Develop

Medical Research . Framework e Broad Categories
(Donovan & Hanney, 2011) ‘

P

Arts & Humanities - Develop : :
Research - Framework ,, Broad Categories
L (Levitt et. al, 2010)




Disciplinary Perspectives on Impact

Informal STEM ¥
" Education &

-

Develop y

Outreach R&D Framework {1 Broad Categories

Framework
__ (Allenetal., 2008)

Awareness, knowledge, or understanding of STEM concepts, processes, or careers

Engagement or interest in STEM concepts, processes, or careers

Attitudes towards STEM-related topics or capabilities

Behaviors related to STEM concepts, processes, or careers

Skills based on STEM concepts, processes or careers




Disciplinary Perspectives on Impact

P v .
Develop

Medical Research Framework

(Donovan & Hanney, 2011)

.e Broad Categories
.e Broad Categories

-e Broad Categories

. . /’_ =
Engineering ‘ - Develop
Education ‘ - Framework 0 Broad Categories

Research

p—
>

LR \\\\ /-
Arts & Humanities - Develop
Research e -~ Framework
(Levitt et. al, 2010) 4

P Informal STEM % SR

Education & #»  Develop
Outreach R&D : -~ Framework

. Framework
4. (Allenetal,2008) g
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Q2: How can we collectively characterize the impact of

engineering education research?




Acknowledgements

oo NSIF Awards: EEC-1564629, EEC-1564509

Any opinions, findings, conclusions, recommendations expressed in this material are those of the author(s) and do
not necessarily reflect the views of the National Science Foundation.

oo (Collaborator: Dr. Maura Borrego (UT-Austin)




Project Overview

o Develop an engineering education research impact
framework that is informed by the community and
internationally inclusive

oo Describe researchers’, administrators, and practitioners’
insights on the role of research in engineering education
practice



Research Design & Questions

Convergent Parallel
Mixed Methods Design

(Creswell, Plano-Clark, 2011)

RQs:

©>  What is a meaningful and shared description of the impact of engineering
education research, according to engineering education researchers? (QUANT)

< How do different engineering education practitioners —including non/tenure-track
taculty, department chairs, co-curricular support personnel, engineering deans and
engineering staff advisors— perceive the impact of engineering education research?

(QUAL)

@< To what extent does the interview findings with practitioners agree with and expand
the data used to develop a framework characterizing the impact of engineering

education research? (MM)



EER Impact Community-Informed
Framework

Virtual Card sorting

Round 1 Round 2
June 14 July 14, 2016 January 20 - Feb 28, 2017
. SO . {Online)
American Society for Engineerinig ' ’
Education Conference (ASEE)] 34 Participants 66 Participants

June 26-29, 2016
(New Ordeans, LA)

Research Impact Workshop
Engamng Interdisciplinary Experts !
Spring 2018
[Arizona State Univ]

TBD

N

'\uslrulasinn Association for

Engneering Education

Research in Engineering Confi AAEE:
Jonference (AAEE)

Fducation Symposium [REES)

July 6-8, 2017
{(Bogota, Columbia;

Decemnber 7-9, 2015

Victoria, Australia)

13 participants 5 Participants

External

Consequential| Structural

Messick’s Theory of Instrument Development (Messick, 1995, 1996; Purzer, Cardella, n.d.)
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Preliminary Results

-‘/"

Overall Categorical
Distribution

(n = 125 cards)

Not
Relevant
20%

London, J., Patel, P., Borrego, M. (2017). Toward a Shared Meaning of the “Impact” of Engineering Education Research: Initial Findings of a Convergent
Parallel Mixed Methods Study. Paper presented at the 2017 American Society for Engineering Education Annnal Conference, Columbus, OH.

London, J., Patel, P., Cruz, S. (In Review, 2017). Using Card Sorting Techniques as the Basis for Developing the Engineering Education Research and Innovation (EERET)
Framework



Preliminary Results

\{/‘/I/

Relevant, if Adapted

Medical practice becomes more evidence

based

Self-efficacy and empowerment among
health care consumers increases

Improvements in the delivery of effective
and efficient health care services are
made




EER Impact Community-Informed
Framework

Virtual Card sorting
Round 1 Round 2
June 14 July 14, 2016 January 20 - Feb 28, 2017
{Online)

34 Participants 66 Participants

To Recommend Workshop Participants:
http://tinyurl.com/yc6pgmcz

To Stay Informed about Findings:
www.Impactfulresearch.com

} ﬁﬁﬁﬁTWW?hmﬁmmWﬁﬁ%%ﬁh

Preliminary Hierarchical Cluster Analysis Results



Anticipated Impact

Scientific Impact: Advance the scholarship of impact by developing a
=\ framework that is robustly relevant to a wide range of engineering education

V research and innovations (EER&I).

Contextual Impact: Facilitate the use of shared language among engineering
education stakeholders around the world, and clarity about what the impact of
ER&I looks like. Provide a strong basis for discussions on how research should
influence practice.

Societal Impact: Engaging the global engineering education research
Y-#ommunity in the framework development positively impacts awareness, quality,
Yobustness of usability/applicability, dissemination and buy in. This should lead
to more realized impacts of EER&I.



In what ways does impact differ based |

on scale (e.g., individual, J
programmatic, institutional, societal |
levels)? ‘

What counts as evidence of

impact?
What can be done to build
among researchers, such cofiduct
and communicating impactful
research is always the norm?

What are practical ways to shrink the
time between ideation and impact?

impact of EER&I?

How does the impact of EER&I
compare to the impact of other

 fields

Are there ways to get better at
anticipating serendipitous
impacts?

effectively document, trace, and
aluate the impact of EER&I
during and after the project?
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Q3: How can I use this awareness to engage in activities
that lead to greater impact?




From Research to Impact...
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How will you make an impact?
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FYI - Theoretical Lens

Messick’s Unified Theory of Instrument Development

Identify Assessment
Purpese & Andience

Literature Review

|| Instrument Review

| | Stakeholder Analysis
]

¥

Determine Theorstical Rationale

ar Framewark

Substantive Aspect

Develop
Blusprint

Conduct Interviews/
Open-Ended Surveys

Consult Content

Experts

Content Aspect

3

Ttem Writing
Principles

Pilot Test with
Diverse Users

o

Faimess/ Bias-
Sensitivity Review Review

Expert Content

Social Conseguences to
Society Review

=
L=

J

b

Reliability & Factor

IConsequential Aspect

—

Externmal Aspect

Administration

!
L Larpe-Scale Survey

Compare with
Similar Measures

(Purzer, Cardella, n.d.)

= Item Revisions



